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(A1) A method of sterilizing a liquid milk based product comprises indirect 
preheating of the product and final heating to a sterilization temperature 140-150 
DEG C by direct steam injection. The product is cooled by so called flash-cooling 
at which steam corresponding to the added amount of steam is evaporated and 
the product is further cooled by indirect cooling. It is now proposed that the 
product prior to the flash-cooling is cooled from the sterilization temperature of 
140-150 DEG C to a temperature in the range 90-120 DEG C in an indirect, first 
cooling step after which the product is cooled by flash-cooling to a temperature of 
70-85 DEG C. The arrangement for sterilization comprises a balance vessel (1) 
connected to an indirectly working first heat exchanger (4) for heating of the milk 
based product.; A steam injection nozzle (6) is arranged in a pipeline leading 
from the heat exchanger (4). After the steam injection nozzle (6) there is a 
holding section (8) and a vacuum vessel (10) in which the product is cooled by 
flash-cooling. A further indirectly working heat exchanger (9) for cooling of the 
product is connected between the holding section (8) and the vacuum vessel 
(10). 
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IVIethod and arrangement for continuous sterilization of a liquid milk based product. 

(57) A method of sterilizing a liquid milk based 
product comprises indirect preheating of the 
product and final heating to a sterilization tem- 
perature 140-1 50°C by direct steam injection. 
The product is cooled by so called flash-coding 
at which steam corresponding to the added 
amount of steam is evaporated and the product 
is further cooled by indirect cooling. It is now 
proposed that the product prior to the flash- 
cooling is cooled from the sterilization tempera- 
ture of 140-1 50°C to a temperature in the range 
90-1 20°C in an indirect, first cooling step after 
which the product is cooled by flash-cooling to 
a temperature of 70-85°C. 

The arrangement for sterilization comprises a 
balance vessel (1) connected to an indirectly 
working first heat exchanger (4) for heating of 
the milk based product. A steam injection 
nozzle (6) is arranged in a pipeline leading from 
the heat exchanger (4). After the steam injection 
nozzle (6) there is a holding section (8) and a 
vacuum vessel (10) in which the product is 
cooled by flash-coding. A further indirectly 
working heat exchanger (9) for cooling of the 
product is connected between the holding sec- 
tion (8) and the vacuum vessel (10). 
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The present invention relates to a method for con- 
tinuous sterilization of a liquid nnilk based product and 
an arrangement for carrying through this method. The 
product is preheated by indirect heating and is then 
heated to a sterilization temperature of 140-1 50°C by 
means of injection of steam directly into a flow of the 
product. After sterilization the product is cooled by so 
called flash-cooling, during which water vapour corre- 
sponding to the added amount of steam is evaporated 
and the product is cooled by indirect cooling. 

By injecting the steam directly into the product 
there is obtained a very rapid heating up to steriliza- 
tion temperature. Continuous processes with direct 
steam injection in milk, known as UHT-treatment, 
were presented in the beginning of the 1 960's and are 
described for example in SE 218 503 (GB 937 782). 
UHT means Ultra High Temperature. 

As a consequence of the energy crisis in the 
1970's indirect processes for UHT treatments were 
proposed. In the indirect processes a large amount of 
the added heat energy may be recovered, whereas 
with the direct processes the heat energy which is 
added to the milk when the heating media is injected 
as steam is lost during the flash cooling. 

The direct heating of the milk to sterilization tem- 
perature followed by flashing may be carried through 
so rapidly that the holding time at steri lization temper- 
ature can be only a few seconds but the bacteriolog- 
ical effect obtained is still sufficient. Indirect steriliza- 
tion is necessarily slower and the time that the milk 
is kept at a temperature above 120°C is considerably 
longer. The longer time the milk is kept at such a high 
temperature the greater the damage to the different 
components in the milk. A strong heat treatment re- 
sults in high lactulose values, which is considered to 
be a measure of the damage to the mi Ik and indicates 
a lower milk quality. 

The interest in direct UHT-processes has now in- 
creased again partly because some highly resistant 
bacteria spores have been found in the milk delivered 
to dairies periodically, but also because it is desirable 
to achieve not only a sterile but also high quality ster- 
ilized products. 

According to the invention there is now proposed 
a new way of carrying through the sterilization treat- 
ment which gives a better quality of the treated prod- 
ucts, i.e. low formation of lactulose, but still a good 
operation economy for the sterilization. 

The method according to the invention is mainly 
characterised in that the milk based product prior to 
the flash cooling is cooled from a sterilization temper- 
ature of 140-1 50°C by means of an indirect cooling 
step to a temperature in the interval 90-120''C, after 
which the product is cooled by flash-cooling to a tem- 
perature of 70-85°C. 

The liquid milk based products may apart from 
milk with different fat content consist of cream, recon- 
stituted milk, ice cream mix or condensed or evapo- 



rated milk. 

Milk based products are sensitive to mechanical 
influence at temperatures above 11 0°C. According to 
the proposed method the product is cooled in a mech- 

5 anically gentle way down to a temperature in the 
range of 90-1 20°C and the flash cooling, i.e. the evap- 
oration of steam, starts at this lower level. A smaller 
amount of incrustations of milk based product on the 
walls of the vacuum vessel is obtained at this lower 

10 operation temperature. The different milk compo- 
nents are subjected to less damage and a higher 
quality milk product is obtained according to the in- 
vention. Apart from less damage to the product, the 
deaeration and deodorization are carried through in a 

15 better way according to the invention. 

If the product is to be heated to a sterilization tem- 
perature of 140°, the steam needed in an indirectly 
working heat exchanger system is 25-30 kg 
steam/1 000 kg product. 

20 In order to heat the product to the same temper- 

ature by steam injection and flashing 135 kg steam 
are needed per 1 000 kg product. According to the 
present invention only 70-75 kg steam are used per 
1000 kg product. 

25 The water consumption is rather low when indir- 

ectly working processes are used. The heating and 
cooling water may be circulated in closed circuits. 

In a direct system working with steam the water 
consumption is high since a high amount of water, 

30 1 000 1 cooling water/1 000 1 product, is needed to cool 
the vessel where the flash-cooling takes place. 

When using the method according to the inven- 
tion only one half of this amount is needed since the 
flash-cooling is carried through at a lower tempera- 

35 ture. 

According to the method of the invention the milk 
based product is preheated by an indirect heating to 
a temperature of 90-1 25°C, preferably to a tempera- 
ture of 115-120°C, after which the final heating by 

40 way of steam injection into the product takes place. 
Hitherto the preheating has usually been only to 
~80°C. This means that the amount of steam needed 
to increase the temperature during the stem injection 
step is reduced. 

45 The method according to the invention usually 

comprises a protein-stabilizing step during the pre- 
heating. The product is kept at the desired tempera- 
ture for 0.5-5 minutes after heating to 80-1 00°C. 
According to the method of the invention the ster- 

50 ilized product is suitably homogenized in a step which 
is performed after the flash-cooling. Usually the 
steam injection is carried through in a steam injection 
nozzle through which the steam and product pass in 
the form of concentric flows. 

55 The proposed method is with advantage carried 

through with the cooling of the product from steriliza- 
tion temperature in the first indirect cooling step being 
at a cooling rate which is above 5°C/sec., i.e. the tem- 
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perature of the product is lowered by at least 5°C per 
second. If it is suitable the cooling rate may be to 7- 
11°C per second. 

An arrangement for continuous sterilization of a 
liquid milk based product according to the method of 
the invention comprises a balance vessel or tank for 
the product. A first indirectly working heat exchanger 
is connected to the balance tank. This heat exchanger 
comprises one or several preheating steps. The 
steam injection nozzle is arranged in a pipeline lead- 
ing from the heat exchanger and after the heat injec- 
tion nozzle there is a holding section. The arrange- 
ment also comprises a vacuum vessel in which the 
product is cooled by way of flash cooling and a sec- 
ond indirect heat exchanger for cooling of the product. 
The arrangement is mainly characterised in that a fur- 
ther indirectly working heat exchanger for cooling of 
the product after the steam injection is arranged be- 
tween the holding section and the vacuum vessel. 

With advantage this further heat exchanger 
(cooler) consists of a tubular heat exchanger, where 
the temperature difference between the cooling me- 
dia, usually water, and the product is kept high. 

The present invention is described further with 
reference to the attached drawing which shows an 
embodiment of the invention chosen as an example 
only. Also the temperatures which are given on the 
drawing must be considered as examples. 

A balance vessel 1 for the product to be treated 
according to the method of the invention is connected 
by way of the pipeline 2 to a pump 3 connected to an 
indirectly working heat exchanger 4 with in this case 
two preheating steps. When the product has been 
heated to a suitable temperature, 90°C, it is brought 
to pass a holding cell 5 for stabilization of the protein. 
The product is then returned to the heat exchanger for 
further preheating to 117°C. The product is then 
brought to pass a steam injection nozzle 6 in which 
the product is mixed with steam 7 and by that heated 
to a temperature of 145°C. After a passage through 
a short holding section 8, the product is cooled by 
meansofwaterinan indirectly working heat exchang- 
er 9 to a temperature of 111°C. From the heat ex- 
changer 9 the product is led further to a vacuum ves- 
sel 10 in which the product is flash-cooled by evapor- 
ating as much liquid as was added by the steam. The 
product leaves the vacuum vessel with a temperature 
of 80°C and is then cooled in a second indirectly work- 
ing heat exchanger 11 to a temperature of 25°C. 

If it is considered suitable a further pressurizing 
pump may be arranged between the preheating 
steps. 

An homogenisator for homogenizing the product 
may be connected after the vacuum vessel or possi- 
bly after the first preheating step. 



Claims 

1. Method for continuous sterilization of a liquid milk 
based product, which is preheated by indirect 

5 heating, heated to sterilization temperature 140- 

150°C by direct injection of steam into the prod- 
uct, cooled by so called flash-cooling, during 
which steam, preferably corresponding to the 
added amount of steam, is evaporated, and fur- 
10 ther cooled by indirect cooling, characterised in 

that the product prior to the flash-cooling is 
cooled from said sterilization temperature to a 
temperature in the range 90-120°C, in an indirect, 
first cooling step after which the product is cooled 
15 by flash-cooling to a temperature of 70-85°C. 

2. Method according to claim 1, characterised in 
that the product is preheated to a temperature of 
90-125°C, preferably 115-120°C, after which 

20 steam injection takes place. 

3. Method according to claim 2, characterised in 
that the preheating comprises a protein stabiliz- 
ing step in which the product after heating to a 

25 temperature of 80-1 00°C is kept at this tempera- 

ture for 0.5-5 minutes. 

4. Method according to claim 1, characterised in 
that the sterilized product undergoes an homog- 

30 enizing step after the flash-cooling. 

5. Method according to any one of the preceding 
claims, characterised in that the steam injection 
is performed by a steam injection nozzle produc- 

35 ing concentric flows of steam and product. 

6. Method according to claim 1, characterised in 
that the cooling of the product from the steriliza- 
tion temperature in the first cooling step is at a 

40 cooling rate which is at least 5°C/sec. 

7. Arrangement for continuous sterilization of a liq- 
uid milk based product by the method of claim 1, 
comprising a first indirectly working heat ex- 

45 changer (4) for preheating the milk based product 

in one or more heating steps, a steam injection 
nozzle (6) arranged in a pipeline leading from the 
heat exchanger, a holding section (8) after the 
steam injection nozzle, a vacuum vessel (10) in 
50 which the product is cooled by way of flash- 

cooling, and a second indirectly working heat ex- 
changer (1 1 ) for further cool ing the product, char- 
acterised in that a further indirectly working heat 
exchanger (9) for cooling of the product is con- 
55 nected between the holding section (8) and the 

vacuum vessel (10). 
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8. Arrangement according to claim 7, characterised 
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in that said further heat exchanger (9) consists of 
a tube heat exchanger. 
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